Climate-related security challenges are transnational in character, leading states to increasingly rely on intergovernmental organizations (IGOs) -such as the European Union and the North-Atlantic Treaty Organization -for policy solutions. While climate security issues do typically not fit comfortably within the mandates of existing IGOs, recent decades have seen increasing efforts by IGOs to link climate change and security. This article reviews existing studies on IGOs' responses to climate security challenges. It draws together research from several bodies of literature spanning political science, international relations, and environmental social science, identifying an emerging field of research revolving around IGOs and climate security. We observe significant advancement in this young field, with scholars extending and enriching our understanding of how and why IGOs address climate security challenges. Yet we still know little about the conditions under which IGOs respond to climate security challenges and when they do so effectively. This article discusses the main gaps in current work and makes some suggestions about how these gaps may be usefully addressed in future research. A better understanding of the conditions under which IGOs respond (effectively) to climate security challenges would contribute to broader debates on climate security, institutional change, and effectiveness in international relations and environmental social science, and may facilitate crafting effective global solutions to society's most intractable climate security challenges.
INTRODUCTION
Societies worldwide are currently being confronted by a new class of security challenges posed by climate change. Climate change is undermining the security of states and people in ways that are unprecedented in complexity and spatial reach. 1 Although there is ongoing academic debate about the causal linkages from climate change to conflict, [2] [3] [4] [5] [6] researchers and policy-makers widely agree that climate change has exacerbated existing vulnerabilities in already unstable regions by shaping social, political, and economic circumstances. This article contributes to the increasingly salient debate on global climate security governance by identifying an emerging field of research revolving around IGOs and climate security. This field is rather difficult to delineate due to the many policy areas linked to climate security. Climate security risks interact with each other and span several policy areas, such as security, diplomacy, peace and conflict, development, disaster risk reduction (DRR), and migration. [17] [18] [19] Recent decades have seen increasing efforts by international policymakers to link climate change and security across policy areas, which has resulted in a rise of epistemic communities on climate security that push policy-making in IGOs such as the EU and the United Nations (UN). Although IGOs' responses to climate security issues are still widely understood and framed as a reaction to solve problems in specific policy areas such as security, development, and migration, policy-makers are under increasing pressure to adequately address transboundary climate security risks. Thus, they face a sharpened burden of proof in explaining how climate security risks can be effectively addressed by linking governance efforts across policy areas (Ref 9) .
With regard to the academic literature on IGOs and climate security, scholars have published in a wide variety of journals and other outlets such as research monographs and edited volumes. It would therefore be unrealistic to expect to get a representative overview by sampling studies only from the highest ranked journals. Such an approach would run the risk to map some prominent scholarship, while ignoring many relevant studies published in more specialist journals. Based on these considerations, this article is based on the following broad approach to identify relevant studies.
We proceeded in five steps. To give an overview of the compartmentalized social science literature on IGOs and climate security, we categorize existing studies in terms of their main conceptual and empirical foci.
We observe three such foci (see Figure 1) . 
IGO RESPONSES AND THEIR EFFECTIVENESS
Based on the categorizing framework developed in the previous section, we observe an emerging field of research on IGOs' responses to climate security threats and risks. Previous 5 research has privileged two types of IGO responses: discourse and governance approaches.
We discuss each in turn.
IGO Discourse on Climate Security
IGO discourse on climate security challenges mirrors a growing acknowledgement of the security implications of climate change among policy-makers (Refs 8, 9, 17, 21). Trends in IGO discourse on climate security may be understood against the background of a broader literature on security and securitization. This literature provides useful and critical insights for understanding the promises and pitfalls, and potentially unintended consequences, of a security framing of climate change.
Scholars adopting varying epistemological approaches widely agree that climate security issues do not yield ready-made interpretations of their nature, scope, and consequences, [31] [32] [33] but that such issues gain in significance as they are recognized and interpreted by political and societal actors as threats to valued objects such as state or human security. 34 There is a debate on the different and potentially conflicting interests that actors have when securitizing climate change, and the consequences of specific interest constellations for actual problem-solving (Refs 25, 30). 35 While securitization is attractive for both governments and IGOs when seeking to legitimize forceful actions for addressing urgent threats, their interests in securitizing climate change may differ widely. [36] [37] Governments have incentives to securitize climate change "because it allows them to frame the global challenge of climate change in ways that are familiar to the apparatus of their foreign policy" 84 In studies on human security, integrated governance has been discussed as a vital factor in the areas of DRR, climate change adaptation (CCA), 85 and development 86 for shaping the effectiveness of UN agencies (Ref 83) . These studies are underpinned by related studies that focus on the field of DRR rather than specific IGOs and that have argued how effective global governance more generally is shaped by integrated governance in the form of fostering cross-community learning processes, developing a common understanding of key concepts, and improving expert knowledge across policy areas. 87, 88 Moreover, context sensitivity of global rules may shape effective IGO governance.
In this respect, previous research has criticized insufficient context sensitivity of the mitigation mechanisms promoted by UNFCCC such as crop-based biofuels, and payment for ecosystem services such as the Reduced Emissions from Deforestation and Forest Degradation (REDD+) mechanism. A lack of context sensitivity may have adverse effects in terms of reinforcing conflict among local populations over land rights and natural resources. 89 Taken together, these studies reveal that IGOs have increasingly engaged in climate security governance. Much research has discussed the establishment and functioning of governance approaches against the background of IGOs' mandates. Yet we lag behind in understanding when IGOs engage in integrated governance in terms of interplay, interactions, or cooperation between policy-makers in different IGOs, which is not only of growing importance in climate security governance but also in global governance more generally. 90 As there are major differences between IGOs and policy areas in terms of how integrated governance may look like and what the drivers of such governance approaches may be, we need to know more about the generalizability across IGOs and policy areas regarding factors that shape integrated governance approaches. What is more, existing studies are hard-pressed to explain variation in the effectiveness of governance. Previous in-depth case studies using thick descriptions of political processes have identified factors influencing the effectiveness of UN agencies in addressing climate security challenges, but there is a lack of studies reconciling these findings to understand whether these factors are common predictors of effectiveness across IGOs and policy areas.
ADVANCING THE RESEARCH AGENDA ON IGOS AND CLIMATE SECURITY
On the basis of the literature review in the previous section, we observe two chief research gaps. We need more systematic theory development and empirical research on, firstly, integrated governance approaches, and, secondly, IGOs' effectiveness in addressing climate security challenges. In the following, we discuss these research gaps and make suggestions for how they could be tackled both theoretically and methodologically.
Explaining Integrated Governance: Conditions for Institutional Change
Existing studies typically describe integrated governance approaches by specific IGOs in This literature is rooted in realist, liberal and constructivist research paradigms (Ref 11) and yields insight into the causes of institutional change that appear across policy areas.
Using rational choice institutionalist theories in the realist or liberal tradition, scholars have emphasized several barriers to institutional change, including the rise of new state powers, increasing complexity of policy problems, perceived scientific uncertainty about risks, more complex global governance landscape, cooperation dilemmas, costs for states, and vested state interests in institutions that cement increasingly dysfunctional arrangements, the most prominent example being the UNSC. [91] [92] [93] Exploring sociological institutionalist theories in the constructivist tradition, organizational cultures of IGOs, norms, ideas, and a lack of common problem definitions, have been shown to cause institutional inertia or even gridlock that may result in resistance to adopting new governance forms.
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Building on these theories and their explanatory factors, researchers could examine 
Scope of Research
Accumulation of knowledge about (effective) IGO responses to climate security challenges also depends on research having a broad scope, including multiple IGOs and policy areas.
Broad-based research designs allow for a closer examination of the many contingencies of (effective) IGO responses. Third, temporal factors may shape institutional change and effectiveness. In this respect, the degree of institutionalization of governance arrangements over time, or specific events such as natural disasters, might be relevant factors to explore in the search for determinants of (the effectiveness of) IGO responses to climate security challenges. 
CONCLUSIONS

